This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 




IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



VEHICLE HEADLIGHT ASSEMBLY 



Field Of The Invention 

This invention relates to a vehicle headlight assembly usable on cars, trucks, 
motorcycles, and buses. 

Background Of The Invention 

The low beam headlights are used mostly for city night-time driving, where 
the glare of high beam headlights might tend to blind or irritate the eyes of a driver 
in an oncoming vehicle. High beam headlights are used most often in country night- 
time driving, where there are usually no oncoming vehicles. When an oncoming 
vehicle is encountered, the driver switches to the low beam headlights. 

U.S. Patent 6,206,555, issued to K. Redzinsky, et al on March 27, 2001, refers 
to a mechanism for adjusting a light source relative to a reflector between a low 
beam position and a high beam position. The patent disclosure does not show the 
light source or the reflector, so that the functional effect of the adjusting action is 
unclear. 

SUMMARY OF THE INVENTION 



The present invention relates to a relatively simple low cost mechanism for 
adjusting a light source through unlimited positions between the high beam and 
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the low beam, thus producing an infinite number of positions between high and 
low beams. 

In one preferred embodiment of the invention, a concave parabolic reflector 
has a focal point that defines a location for a light source (bulb) when the head- 
light assembly is in the high beam operating mode. The light source is mounted 
on a tubular conduit that is mounted for slidable motion through a central opening 
in the reflector, whereby the light source can be moved away from the reflector 
surface to produce an infinite number of lower beam operating positions. An 
electrical power means (e.g., a motor or solenoid) is connected to the tubular 
conduit for moving the conduit on its axis to adjust the light source along the 
focal axis of the reflector. 

The reflector can be pivotally supported on the reflector housing so that 
when the light source moves from high beam position to the low beam position, 
the reflector light source assembly has downwardly tilted orientation. This 
feature causes the reflected light rays to be angled predominantly downardly 
toward the road surface rather than directly toward the eyes of a driver in an 
oncoming vehicle. 

The electrical power means for adjusting the light source position in the 
reflector housing can be controlled manually to adjust the angle of the beam 
position by means of the turn signal lever. 
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Further features of the invention will be apparent from the attached drawings 
and description of an illustrative embodiment of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a sectional view taken through a vehicle headlight constructed according 
to the invention. The light source is shown in the high beam position. 

Fig. 2 is a sectional view of the Fig. 1 headlight, with the light source adjusted 
to the low beam position. 

Fig. 3 is a fragmentary sectional view taken through another vehicle headlight 
assembly of the invention, showing the light source in the high beam position. 

Fig. 4 is a sectional view of the F ig. 4 headlight assembly, with the light source 
.in the low beam position. 

DESCRIPTION OF A PREFERRED EMBODIMENT OF THE INVENTION 

Referring to Figs. 1 and 2, there is shown a vehicle headlight assembly of the 
present invention. The assembly comprises a cylindrical housing 10 that mounts a 
concave parabolic mirror (or reflector) 12 having a central foxal axis 14. The area in 
front of the reflector is closed by a transparent lens 16, whereby the space 17 within 
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the reflector is sealed against dirt or moisture. 

A halogen light bulb (light source) 1 8 is located on focal axis 14 within sealed 
space 17, so that light rays are directed toward the parabolic surface of the 
reflector and then forwardly through transparent lens 16. Light bulb 1 8 is carried 
on the forward end of a hollow tubular conduit 20, whose axis is coincident with 
focal axis 14. 

Conduit 20 serves as a mounting mechanism for light source 18, and also as a 
housing for insulated wiring 22 that supplies electrical current to the light source. 
Conduit 20 extends through an opening 24 in reflector 12, and through an aligned 
guide tube 26 in housing 10, whereby tubular conduit 20 can be moved slidably 
along axis 14 while light source 18 remains centered on axis 14. To prevent the 
entrance of dirt or moisture into reflector space 17 a bellows type seal 25 is provided 
for opening 24. One end of the bellows is attached to reflector 12; the other end of 
the bellows is attached to tube 20. 

Fig. 1 shows light source 18 in a position centered on the focal point 15 of the 
parabolic reflective surface, whereby light rays are reflected off the parabolic 
surface in generally parallel lines, as indicated by numeral 28 in Fig. 1 . The 
direction taken by the reflected light rays is a function of the parabolic surface 
contour on reflector 12 and the location of light source 1 8 at the focal point of the 
parabolic surface. Fig. 1 represents the high beam operating condition of the head- 
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light assembly, wherein the light beam is relatively concentrated across its cross 
section. 

Fig. 2 shows light source 1 8 displaced rightwardly away from the parabolic reflective 
surface from the Fig. 1 position by a distance 30, such that the reflected light rays are 
divergent from focal axis 14, as indicated by numeral 32 in Fig. 2. Fig. 2 represents 
the low beam operating condition of the headlight assembly, wherein the emergent 
light beam is less concentrated across its cross section at the destination point in front 
of the vehicle. 

Tubular conduit 20 can be moved along focal axis 14 to adjust the position of light 
source 18 between the Fig. 1 high beam position and the Fig. 2 low beam position. 
Any suitable power means can be used to slide (or move) conduit 20 the necessary 
distance 30 (Fig. 2). As shown in Figs. 1 and 2 the power means comprises a servo 
motor 34 having a drive shaft 36 that carries a pinion gear 38. The pinion gear is 
mesh with a toothed rack 40 carried by tubular conduit 20. When servo motor 34 is 
energized in one direction conduit 20 moves rightwardly to position light source 18 
in the Fig. 2 low beam position. When servo motor 34 is energized in the opposite 
direction, conduit 20 moves leftwardly to position light source 1 8 in the Fig. 1 high 
beam location. Rack 40 can be connected directly to tube 20 (as shown) or to some 
other structure attached to tube 20. 

Different types of power mechanism can be used to move conduit 20 back and forth 
on focal axis 14. For example, a linear motor or solenoid or spring assembly could be 
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used. In one such case the solenoid would move conduit 20 to the Fig. 2 low beam 
position, and a compression spring would move the conduit to the Fig. 1 position (with 
the solenoid in a de-energized condition). 

Alternately a motor-driven nut could be used to move conduit 20 back and forth, 
in one arrangement a rotary nut would be driven by a servo motor so as to operate a 
screw keyed on conduit 20. As noted above, various types of power mechanisms 
could be used to move conduit 20 back and forth along focal axis 14. 

In practice of the invention the power mechanism can be controlled manually and 
also automatically in response to the presence of light generated by the headlight of 
an oncoming vehicle. Automatic control can involve the use of a photoconductive 
light detector on the subject vehicle so that when light rays from an oncoming vehicle 
are detected the photoconductive cell (detector) triggers a motor control circuit to 
energize the power means in a direction whereby the light source 18 is adjusted to 
the Fig. 2 low beam position. Control systems can be designed to modulate the current 
supplied to the power source, whereby the light bulb can be set in an infinite range of 
positions between the high beam and low beam positions. 

It should be noted that the drawings only show the extreme positions taken by 
light source 18 (high beam and low beam). Servo motor 34 can be controlled to 
adjust light source 18 in various intermediate positions (between the high beam 
position and low beam position). For example, when the servo motor is controlled 
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reflector 12 by means of a bracket 27. Conduit 20 is movable back and forth on axis 14 
by means of a servo motor 34 having a drive shaft that carries a pinion gear 38. Gear 38 
is in mesh with a toothed rack 40 carried by tubular conduit 20. 

. Reflector 12 in the Fig. 3 assembly is supported for pivotal movement around a pivot 
axis 60 defined by two transversely extending pivot pins 62 (one shown in the drawing). 
Two brackets or pads 64 are affixed to the outer (rear) surface of reflector 12 for locating 
the two aligned pivot pins 62 in intersecting relation with the reflector focal axis 14. 
Each pivot pin extends into a pivot hole (or bearing) in housing 10, such that reflector 12 
can pivot around transverse axis 60. 

In the Fig. 3 arrangement rack 40 is constructed so that the rack teeth are oriented on 
a pitch line that is acutely angled to the movement axis of tubular conduit 20. The rack 
teeth orientation causes reflector 12 to have a downwardly-tilted orientation when it is in 
the low beam operating mode (Fig.4). 

Fig. 3 shows the headlight assembly in the high beam operating mode. A guide roller 
assembly 66 maintains rack 40 in mesh with pinion gear 38. When servo motor 34 is 
energized to move tube 20 rightwardly to the Fig. 4 low beam position, the angulation 
of the rack teeth raises the left end portion of tube 20. The tube swings around pivot 
axis 60, so that the mirror focal axis 14 is tilted downwardly and forwardly . Numeral 68 
references the angular change in the focal axis direction, measured around pivot axis 60. 



Each pivot pin extends into a pivot hole (or bearing) in housing 10, such that reflector 12 
can pivot around transverse axis 60. 

In the Fig. 2 arrangement rack 40 is constructed so that the rack teeth are oriented on 
a pitch line that is acutely angled to the movement axis of tubular conduit 20. The rack 
teeth orientation causes reflector 12 to have a downwardl-tilted orientation when it is in 
the low beam operating mode (Fig.4). 

Fig. 3 shows the headlight assembly in the high beam operating mode. A guide roller 
assembly 66 maintains rack 40 in mesh with pinion gear 38. When servo motor 34 is 
energized to move tube 20 rightwardly to the Fig. 4 low beam position, the angulation 
of the rack teeth raises the left end portion of tube 20. The tube swings around pivot 
axis 60, so that the mirror focal axis 14 is tilted downwardly and forwardly. Numeral 68 
references the angular change in the focal axis direction, measured around pivot axis 60. 

In the Fig 3 arrangement servo motor 34 can be controlled so that light source 18 can 
have momentary intermediate positions between the extreme positions depicted in Figs 
3 and 4. This is advantageous in that the viewing distance (or illumination zone)can be 
optimized for different operating conditions (i.e. country driving and driving in traffic). 

The downward tilt of the reflector around axis 60 is advantageous, in that 
emergent light rays are directed at a slight downward angle to a so-called "normal" 
low beam position. When the headlight is in high beam operating mode the 
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light beam is directed generally horizontally, as will be apparent from Fig. 3. 
Pivot axis 60 is located on focal axis 14 so that focal point 15 is between pivot axis 
and 60 and the parabolic reflective surface, such that angulation 68 is relatively 
small. 

The two arrangements depicted in the drawings (Fig. 1 and Fig.3) are generally 
similar, in that light source 18 is mounted on a tubular conduit 20 extending 
through an opening 24 in reflector 12 located on focal axis 14 of the reflector. 
Conduit 20 can be moved along axis 14 to adjust light source 18 between a high 
beam operating mode (on the mirror focal point), and a low beam operating 
mode (located so that the focal point is between the light source and the mirror 
surface) through an infinite number of positions. The Fig. 3 arrangement adds a 
feature wherein the beam central axis 14 is automatically tilted downwardly a few 
degrees when the headlight assembly is in the "low beam" operating mode. 



